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Take a practioner’s approach in analyzing the Internet of Things (IoT) devices and the security issues facing an IoT
architecture. You’ll review the architecture's central components, from hardware communication interfaces, such as
UARTand SPI, to radio protocols, such as BLE or ZigBee. You'll also learn to assess a device physically by opening it,
looking at the PCB, and identifying the chipsets and interfaces. You'll then use that information to gain entry to the device
or to perform other actions, such as dumping encryption keys and firmware. As the IoT rises to one of the most popular
tech trends, manufactures need to take necessary steps to secure devices and protect them from attackers. The IoT
Hacker's Handbook breaks down the Internet of Things, exploits it, and reveals how these devices can be built securely.
What You’ll Learn Perform a threat model of a real-world IoT device and locate all possible attacker entry points Use
reverse engineering of firmware binaries to identify security issues Analyze,assess, and identify security issues in
exploited ARM and MIPS based binaries Sniff, capture, and exploit radio communication protocols, such as Bluetooth
Low Energy (BLE), and ZigBee Who This Book is For Those interested in learning about IoT security, such as pentesters
working in different domains, embedded device developers, or IT people wanting to move to an Internet of Things
security role.
Beginning Sensor Networks with Arduino and Raspberry Pi teaches you how to build sensor networks with Arduino,
Raspberry Pi, and XBee radio modules, and even shows you how to turn your Raspberry Pi into a MySQL database
server to store your sensor data! First you'll learn about the different types of sensors and sensor networks, including
how to build a simple XBee network. Then you'll walk through building an Arduino-based temperature sensor and data
collector, followed by building a Raspberry Pi-based sensor node. Next you'll learn different ways to store sensor data,
including writing to an SD card, sending data to the cloud, and setting up a Raspberry Pi MySQL server to host your data.
You even learn how to connect to and interact with a MySQL database server directly from an Arduino! Finally you'll learn
how to put it all together by connecting your Arduino sensor node to your new Raspberry Pi database server. If you want
to see how well Arduino and Raspberry Pi can get along, especially to create a sensor network, then Beginning Sensor
Networks with Arduino and Raspberry Pi is just the book you need.
Driven by new regulations, new market structures, and new energy resources, the smart grid has been the trigger for
profound changes in the way that electricity is generated, distributed, managed, and consumed. The smart grid has
raised the traditional power grid by using a two-way electricity and information flow to create an advanced, automated
power supply network. However, these pioneering smart grid technologies must grow to adapt to the demands of the
current digital society. In today’s digital landscape, we can access feasible data and knowledge that were merely
inconceivable. This Special Issue aims to address the landscape in which smart grids are progressing, due to the advent
of pervasive technologies like the Internet of Things (IoT). It will be the advanced exploitation of the massive amounts of
data generated from (low-cost) IoT sensors that will become the main driver to evolve the concept of the smart grid,
currently focused on infrastructure, towards the digital energy network paradigm, focused on service. Furthermore,
collective intelligence will improve the processes of decision making and empower citizens. Original manuscripts focusing
on state-of-the-art IoT networking and communications, M2M communications, cyberphysical system architectures, big
data analytics or cloud computing applied to digital energy platforms, including design methodologies and practical
implementation aspects, are welcome.
Get the practical knowledge you need to set up and deploy XBee modules with this hands-on, step-by-step series of
experiments. The Hands-on XBee Lab Manual takes the reader through a range of experiments, using a hands-on
approach. Each section demonstrates module set up and configuration, explores module functions and capabilities, and,
where applicable, introduces the necessary microcontrollers and software to control and communicate with the modules.
Experiments cover simple setup of modules, establishing a network of modules, identifying modules in the network, and
some sensor-interface designs. This book explains, in practical terms, the basic capabilities and potential uses of XBee
modules, and gives engineers the know-how that they need to apply the technology to their networks and embedded
systems. Jon Titus (KZ1G) is a Freelance technical writer, editor, and designer based in Herriman, Utah, USA and
previously editorial director at Test & Measurement World magazine and EDN magazine. Titus is the inventor of the first
personal-computer kit, the Mark-8, now in the collection at the Smithsonian Institution. The only book to cover XBee in
practical fashion; enables you to get up and running quickly with step-by-step tutorials Provides insight into the product
data sheets, saving you time and helping you get straight to the information you need Includes troubleshooting and
testing information, plus downloadable configuration files and fully-documented source code to illustrate and explain
operations
This book features selected papers presented at the Fourth International Conference on Nanoelectronics, Circuits and
Communication Systems (NCCS 2018). Covering topics such as MEMS and nanoelectronics, wireless communications,
optical communications, instrumentation, signal processing, the Internet of Things, image processing, bioengineering,
green energy, hybrid vehicles, environmental science, weather forecasting, cloud computing, renewable energy, RFID,
CMOS sensors, actuators, transducers, telemetry systems, embedded systems, and sensor network applications in
mines, it offers a valuable resource for young scholars, researchers, and academics alike.
This book will show you how to use your Arduino to control a variety of different robots, while providing step-by-step
instructions on the entire robot building process. You'll learn Arduino basics as well as the characteristics of different
types of motors used in robotics. You also discover controller methods and failsafe methods, and learn how to apply
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them to your project. The book starts with basic robots and moves into more complex projects, including a GPS-enabled
robot, a robotic lawn mower, a fighting bot, and even a DIY Segway-clone. Introduction to the Arduino and other
components needed for robotics Learn how to build motor controllers Build bots from simple line-following and bumpsensor bots to more complex robots that can mow your lawn, do battle, or even take you for a ride Please note: the print
version of this title is black & white; the eBook is full color.
Looks at the techniques of interactive design, covering such topics as 2D and 3D graphics, sound, computer vision, and
geolocation.
Create your own Arduino-based designs, gain in-depth knowledge of the architecture of Arduino, and learn the userfriendly Arduino language all in the context of practical projects that you can build yourself at home. Get hands-on
experience using a variety of projects and recipes for everything from home automation to test equipment. Arduino has
taken off as an incredibly popular building block among ubicomp (ubiquitous computing) enthusiasts, robotics hobbyists,
and DIY home automation developers. Authors Jonathan Oxer and Hugh Blemings provide detailed instructions for
building a wide range of both practical and fun Arduino-related projects, covering areas such as hobbies, automotive,
communications, home automation, and instrumentation. Take Arduino beyond "blink" to a wide variety of projects from
simple to challenging Hands-on recipes for everything from home automation to interfacing with your car engine
management system Explanations of techniques and references to handy resources for ubiquitous computing projects
Supplementary material includes a circuit schematic reference, introductions to a range of electronic engineering
principles and general hints & tips. These combine with the projects themselves to make Practical Arduino: Cool Projects
for Open Source Hardware an invaluable reference for Arduino users of all levels. You'll learn a wide variety of
techniques that can be applied to your own projects.
Intel Edison development platform is the first in a series of low-cost, general purpose compute platforms and companies working in
the Internet of Things (IoT) and Wearable Computing. This book helps you how to get started with Intel Edison development with
Intel Edison kit for Arduino using Python, C/C++, and Node.js. The following is a list of highlight topic: * Preparing Development
Environment * Yocto Embedded Linux-based OS * Working with Arduino IDE Software * Intel Edison I/O Programming: GPIO,
Analog I/O (PWM), UART, SPI, I2C/TWI * Bluetooth Low Energy (BLE) and iBeacon * Working with XBee IEEE 802.15.4
For the first time in a single reference, this book provides the beginner with a coherent and logical introduction to the hardware and
software of the PIC32, bringing together key material from the PIC32 Reference Manual, Data Sheets, XC32 C Compiler User's
Guide, Assembler and Linker Guide, MIPS32 CPU manuals, and Harmony documentation. This book also trains you to use the
Microchip documentation, allowing better life-long learning of the PIC32. The philosophy is to get you started quickly, but to
emphasize fundamentals and to eliminate "magic steps" that prevent a deep understanding of how the software you write
connects to the hardware. Applications focus on mechatronics: microcontroller-controlled electromechanical systems incorporating
sensors and actuators. To support a learn-by-doing approach, you can follow the examples throughout the book using the sample
code and your PIC32 development board. The exercises at the end of each chapter help you put your new skills to practice.
Coverage includes: A practical introduction to the C programming language Getting up and running quickly with the PIC32 An
exploration of the hardware architecture of the PIC32 and differences among PIC32 families Fundamentals of embedded
computing with the PIC32, including the build process, time- and memory-efficient programming, and interrupts A peripheral
reference, with extensive sample code covering digital input and output, counter/timers, PWM, analog input, input capture,
watchdog timer, and communication by the parallel master port, SPI, I2C, CAN, USB, and UART An introduction to the Microchip
Harmony programming framework Essential topics in mechatronics, including interfacing sensors to the PIC32, digital signal
processing, theory of operation and control of brushed DC motors, motor sizing and gearing, and other actuators such as stepper
motors, RC servos, and brushless DC motors For more information on the book, and to download free sample code, please visit
http://www.nu32.org Extensive, freely downloadable sample code for the NU32 development board incorporating the
PIC32MX795F512H microcontroller Free online instructional videos to support many of the chapters
International Conference on Engineering Education and Research
Employ the most advanced pentesting techniques and tools to build highly-secured systems and environments About This Book
Learn how to build your own pentesting lab environment to practice advanced techniques Customize your own scripts, and learn
methods to exploit 32-bit and 64-bit programs Explore a vast variety of stealth techniques to bypass a number of protections when
penetration testing Who This Book Is For This book is for anyone who wants to improve their skills in penetration testing. As it
follows a step-by-step approach, anyone from a novice to an experienced security tester can learn effective techniques to deal
with highly secured environments. Whether you are brand new or a seasoned expert, this book will provide you with the skills you
need to successfully create, customize, and plan an advanced penetration test. What You Will Learn A step-by-step methodology
to identify and penetrate secured environments Get to know the process to test network services across enterprise architecture
when defences are in place Grasp different web application testing methods and how to identify web application protections that
are deployed Understand a variety of concepts to exploit software Gain proven post-exploitation techniques to exfiltrate data from
the target Get to grips with various stealth techniques to remain undetected and defeat the latest defences Be the first to find out
the latest methods to bypass firewalls Follow proven approaches to record and save the data from tests for analysis In Detail The
defences continue to improve and become more and more common, but this book will provide you with a number or proven
techniques to defeat the latest defences on the networks. The methods and techniques contained will provide you with a powerful
arsenal of best practices to increase your penetration testing successes. The processes and methodology will provide you
techniques that will enable you to be successful, and the step by step instructions of information gathering and intelligence will
allow you to gather the required information on the targets you are testing. The exploitation and post-exploitation sections will
supply you with the tools you would need to go as far as the scope of work will allow you. The challenges at the end of each
chapter are designed to challenge you and provide real-world situations that will hone and perfect your penetration testing skills.
You will start with a review of several well respected penetration testing methodologies, and following this you will learn a step-bystep methodology of professional security testing, including stealth, methods of evasion, and obfuscation to perform your tests and
not be detected! The final challenge will allow you to create your own complex layered architecture with defences and protections
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in place, and provide the ultimate testing range for you to practice the methods shown throughout the book. The challenge is as
close to an actual penetration test assignment as you can get! Style and approach The book follows the standard penetration
testing stages from start to finish with step-by-step examples. The book thoroughly covers penetration test expectations, proper
scoping and planning, as well as enumeration and foot printing
Software -- Operating Systems.
ARDUINO for BEGINNERS ESSENTIAL SKILLS EVERY MAKER NEEDS Loaded with full-color step-by-step illustrations!
Absolutely no experience needed! Learn Arduino from the ground up, hands-on, in full color! Discover Arduino, join the DIY
movement, and build an amazing spectrum of projects… limited only by your imagination! No “geekitude” needed: This full-color
guide assumes you know nothing about Arduino or programming with the Arduino IDE. John Baichtal is an expert on getting
newcomers up to speed with DIY hardware. First, he guides you gently up the learning curve, teaching you all you need to know
about Arduino boards, basic electronics, safety, tools, soldering, and a whole lot more. Then, you walk step-by-step through
projects that reveal Arduino’s incredible potential for sensing and controlling the environment–projects that inspire you to create,
invent, and build the future! · Use breadboards to quickly create circuits without soldering · Create a laser/infrared trip beam to
protect your home from intruders · Use Bluetooth wireless connections and XBee to build doorbells and more · Write useful,
reliable Arduino programs from scratch · Use Arduino’s ultrasonic, temperature, flex, and light sensors · Build projects that react to
a changing environment · Create your own plant-watering robot · Control DC motors, servos, and stepper motors · Create projects
that keep track of time · Safely control high-voltage circuits · Harvest useful parts from junk electronics · Build pro-quality
enclosures that fit comfortably in your home
This book is a printed edition of the Special Issue "Sensors and Actuators in Smart Cities" that was published in JSAN
Gilbert is back—no fooling! Diane deGroat's delightful story and fun-filled illustrations will enchant readers, especially when they
discover the surprises in many of the illustrations... This sweet and funny April Fools' Day book is a good choice to share at home
or in the classroom. It's April Fools' Day, and Gilbert is looking forward to playing tricks on his friends. Unfortunately he's the one
getting tricked by everyone else, including Mrs. Byrd! But the worst prankster is Lewis the bully. Can Gilbert finally outwit Lewis
with the best trick of all?
Arduino is an open-source platform that makes DIY electronics projects easier than ever. Gone are the days when you had to
learn electronics theory and arcane programming languages before you could even get an LED to blink. Now, with this new edition
of the bestsellingArduino: A Quick-Start Guide, readers with no electronics experience can create their first gadgets quickly. This
book is up-to-date for the new Arduino Zero board, with step-by-step instructions for building a universal remote, a motion-sensing
game controller, and many other fun, useful projects. This Quick-Start Guide is packed with fun, useful devices to create, with stepby-step instructions and photos throughout. You'll learn how to connect your Arduino to the Internet and program both client and
server applications. You'll build projects such as your own motion-sensing game controller with a three-axis accelerometer, create
a universal remote with an Arduino and a few cheap parts, build your own burglar alarm that emails you whenever someone's
moving in your living room, build binary dice, and learn how to solder. In one of several new projects in this edition, you'll create
your own video game console that you can connect to your TV set. This book is completely updated for the new Arduino Zero
board and the latest advances in supporting software and tools for the Arduino. Sidebars throughout the book point you to exciting
real-world projects using the Arduino, exercises extend your skills, and "What If It Doesn't Work" sections help you troubleshoot
common problems. With this book, beginners can quickly join the worldwide community of hobbyists and professionals who use
the Arduino to prototype and develop fun, useful inventions. What You Need: This is the full list of all parts you'd need for all
projects in the book; some of these are provided as part of various kits that are available on the web, or you can purchase
individually. Sources include adafruit.com, makershed.com, radioshack.com, sparkfun.com, and mouser.com. Please note we do
not support or endorse any of these vendors, but we list them here as aconvenience for you. Arduino Zero (or Uno or Duemilanove
or Diecimila) board USB cable Half-size breadboard Pack of LEDs (at least 3, 10 or more is a good idea) Pack of 100 ohm, 10k
ohm, and 1k ohm resistors Four pushbuttons Breadboard jumper wire / connector wire Parallax Ping))) sensor Passive Infrared
sensor An infrared LED A 5V servo motor Analog Devices TMP36 temperature sensor ADXL335 accelerometer breakout board 6
pin 0.1" standard header (might be included with the ADXL335) Nintendo Nunchuk Controller Arduino Ethernet shield Arduino
Proto shield and a tiny breadboard (optional but recommended) Piezo speaker/buzzer (optional) Tilt sensor (optional) A 25-30
Watts soldering iron with a tip (preferrably 1/16") A soldering stand and a sponge A standard 60/40 solder (rosin-core) spool for
electronics work
Long-awaited revision of this best-selling book on the Arduino electronics platform (35,000+ copies sold). Readers gain an indepth understanding of the Arduino -- beyond just making simple projects. The Arduino is an affordable, flexible, open source
microcontroller platform designed to make it easy for hobbyists to use electronics in homemade projects. With an almost unlimited
range of input and output add-ons, sensors, indicators, displays, motors, and more, the Arduino offers you countless ways to
create devices that interact with the world around you. This second edition of Arduino Workshop has been updated for the latest
version of Arduino IDE. It begins with an overview of the Arduino system and then moves on to coverage of various electronic
components and concepts, including revised content reflecting advances in displays, touchscreens, sensors, motors, GPS, and
wireless technology. You’ll learn about new hardware and find updated projects that cover areas like touchscreens and LED
displays, robotics, using sensors with wireless data links, and even controlling projects remotely through a cell phone. Brand new
chapters include coverage of MAX7219-based LED numeric displays, LED matrix modules, and creating your own Arduino
libraries. Throughout the book, hands-on projects reinforce what you've learned and show you how to apply that knowledge. As
your understanding grows, the projects increase in complexity and sophistication. Along the way, you’ll learn valuable lessons in
coding, including how to create your own Arduino libraries to efficiently reuse code across multiple projects. Among the book's 65
projects are useful devices like: • A digital thermometer that charts temperature changes on an LCD • A GPS logger that records
data from your travels, which can be displayed on Google Maps • A handy tester that lets you check the voltage of any single-cell
battery • A keypad-controlled lock that requires a secret code to open You'll also learn to build Arduino toys and games like: • An
electronic version of the classic six-sided die • A binary quiz game that challenges your number conversion skills • A motorized
remote control car with collision detection to keep it from crashing Arduino Workshop will teach you the tricks and design principles
of a master craftsman. Whatever your skill level, you'll have fun as you learn to harness the power of the Arduino for your own DIY
projects.
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ZigBee is a standard based on the IEEE 802.15.4 standard for wireless personal networks. This standard allows for the creation of
very lost cost and low power networks - these applications run for years rather than months. These networks are created from
sensors and actuators and can wireless control many electrical products such as remote controls, medical, industrial, and security
sensors. Hundreds of companies are creating applications including Mitsubishi, Motorola, Freescale, and Siemens. This book is
written for engineers who plan to develop ZigBee applications and networks, to understand how they work, and to evaluate this
technology to see if it is appropriate to a particular project. This book does not simply state facts but explains what ZigBee can do
through detailed code examples. *Details how to plan and develop applications and networks *Zigbee sensors have many
applications including industrial automation, medical sensing, remote controls, and security *Hot topic for today's electrical
engineer because it is low cost and low power
This timely book offers a mixture of theory, experiments, and simulations that provides qualitative and quantitative insights in the
field of sensor and actuator networking. The chapters are selected in a way that makes the book comprehensive and selfcontained. It covers a wide range of recognized problems in sensor networks, striking a balance between theoretical and practical
coverage. The book is appropriate for graduate students and practitioners working as engineers, programmers, and technologists.
Penetration Tester’s Open Source Toolkit, Third Edition, discusses the open source tools available to penetration testers, the
ways to use them, and the situations in which they apply. Great commercial penetration testing tools can be very expensive and
sometimes hard to use or of questionable accuracy. This book helps solve both of these problems. The open source, no-cost
penetration testing tools presented do a great job and can be modified by the student for each situation. This edition offers
instruction on how and in which situations the penetration tester can best use them. Real-life scenarios support and expand upon
explanations throughout. It also presents core technologies for each type of testing and the best tools for the job. The book
consists of 10 chapters that covers a wide range of topics such as reconnaissance; scanning and enumeration; client-side attacks
and human weaknesses; hacking database services; Web server and Web application testing; enterprise application testing;
wireless penetrating testing; and building penetration test labs. The chapters also include case studies where the tools that are
discussed are applied. New to this edition: enterprise application testing, client-side attacks and updates on Metasploit and
Backtrack. This book is for people who are interested in penetration testing or professionals engaged in penetration testing. Those
working in the areas of database, network, system, or application administration, as well as architects, can gain insights into how
penetration testers perform testing in their specific areas of expertise and learn what to expect from a penetration test. This book
can also serve as a reference for security or audit professionals. Details current open source penetration testing tools Presents
core technologies for each type of testing and the best tools for the job New to this edition: Enterprise application testing, clientside attacks and updates on Metasploit and Backtrack
What if your clothing could change color to complement your skin tone, respond to your racing heartbeat, or connect you with a
loved one from afar? Welcome to the world of shoes that can dynamically shift your height, jackets that display when the next bus
is coming, and neckties that can nudge your business partner from across the room. Whether it be for fashion, function, or human
connectedness, wearable electronics can be used to design interactive systems that are intimate and engaging. Make: Wearable
Electronics is intended for those with an interest in physical computing who are looking to create interfaces or systems that live on
the body. Perfect for makers new to wearable tech, this book introduces you to the tools, materials, and techniques for creating
interactive electronic circuits and embedding them in clothing and other things you can wear. Each chapter features experiments
to get you comfortable with the technology and then invites you to build upon that knowledge with your own projects. Fully
illustrated with step-by-step instructions and images of amazing creations made by artists and professional designers, this book
offers a concrete understanding of electronic circuits and how you can use them to bring your wearable projects from concept to
prototype.
Cybersecurity and Privacy issues are becoming an important barrier for a trusted and dependable global digital society
development.In this context, new holistic approaches, methodologies, techniques and tools are needed to cope with those issues,
and mitigate cyberattacks
Provides step-by-step instructions for building a variety of LEGO Mindstorms NXT and Arduino devices.
ZigBee is a short-range wireless networking standard backed by such industry leaders as Motorola, Texas Instruments, Philips,
Samsung, Siemens, Freescale, etc. It supports mesh networking, each node can transmit and receive data, offers high security
and robustness, and is being rapidly adopted in industrial, control/monitoring, and medical applications. This book will explain the
ZigBee protocol, discuss the design of ZigBee hardware, and describe how to design and implement ZigBee networks. The book
has a dedicated website for the latest technical updates, ZigBee networking calculators, and additional materials. Dr. Farahani is a
ZigBee system engineer for Freescale semiconductors Inc. The book comes with a dedicated website that contains additional
resources and calculators: http://www.learnZigBee.com Provides a comprehensive overview of ZigBee technology and networking,
from RF/physical layer considerations to application layer development Discusses ZigBee security features such as encryption
Describes how ZigBee can be used in location detection applications Explores techniques for ZigBee co-existence with other
wireless technologies such as 802.11 and Bluetooth The book comes with a dedicated website that contains additional resources
and calculators: http://www.learnZigBee.com
Want to develop novel robot applications, but don’t know how to write a mapping or object-recognition system? You’re not alone,
but you’re certainly not without help. By combining real-world examples with valuable knowledge from the Robot Operating
System (ROS) community, this practical book provides a set of motivating recipes for solving specific robotics use cases. Ideal for
enthusiasts, from students in robotics clubs to professional robotics scientists and engineers, each recipe describes a complete
solution using ROS open source libraries and tools. You’ll learn how to complete tasks described in the recipes, as well as how to
configure and recombine components for other tasks. If you’re familiar with Python, you’re ready to go. Learn fundamentals,
including key ROS concepts, tools, and patterns Program robots that perform an increasingly complex set of behaviors, using the
powerful packages in ROS See how to easily add perception and navigation abilities to your robots Integrate your own sensors,
actuators, software libraries, and even a whole robot into the ROS ecosystem Learn tips and tricks for using ROS tools and
community resources, debugging robot behavior, and using C++ in ROS
This book focuses on all the technologies involved in improving the teaching and learning process of some of the sensor-based
IoT topics, such as virtual sensors, simulated data acquisition, virtual and remote labs for IoT sensing, gamification experiences
and innovative teaching materials, among others. In particular, the articles inside the book show excellent works about hot topics,
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such as: - Remote labs for IoT teaching, including the full development cycle. - Practical guides for IoT cybersecurity. - Innovative
multimodal learning analytics architecture that builds on software-defined networks and network function virtualization principles. Problem-based learning experiences using designed complex sensor-based IoT ecosystems with sensors, actuators,
microcontrollers, plants, soils and irrigation systems. - Block-based programming extensions to facilitate the creation of mobile
apps for smart learning experiences. The articles published in this book present only some of the most important topics about
sensor-based IoT learning and teaching. However, the selected papers offer significant studies and promising environments.
This text is a thorough treatment of the rapidly growing area of aerial manipulation. It details all the design steps required for the
modeling and control of unmanned aerial vehicles (UAV) equipped with robotic manipulators. Starting with the physical basics of
rigid-body kinematics, the book gives an in-depth presentation of local and global coordinates, together with the representation of
orientation and motion in fixed- and moving-coordinate systems. Coverage of the kinematics and dynamics of unmanned aerial
vehicles is developed in a succession of popular UAV configurations for multirotor systems. Such an arrangement, supported by
frequent examples and end-of-chapter exercises, leads the reader from simple to more complex UAV configurations. Propulsionsystem aerodynamics, essential in UAV design, is analyzed through blade-element and momentum theories, analysis which is
followed by a description of drag and ground-aerodynamic effects. The central part of the book is dedicated to aerial-manipulator
kinematics, dynamics, and control. Based on foundations laid in the opening chapters, this portion of the book is a structured
presentation of Newton–Euler dynamic modeling that results in forward and backward equations in both fixed- and movingcoordinate systems. The Lagrange–Euler approach is applied to expand the model further, providing formalisms to model the
variable moment of inertia later used to analyze the dynamics of aerial manipulators in contact with the environment. Using
knowledge from sensor data, insights are presented into the ways in which linear, robust, and adaptive control techniques can be
applied in aerial manipulation so as to tackle the real-world problems faced by scholars and engineers in the design and
implementation of aerial robotics systems. The book is completed by path and trajectory planning with vision-based examples for
tracking and manipulation.
Fast and Effective Embedded Systems Design is a fast-moving introduction to embedded system design, applying the innovative
ARM mbed and its web-based development environment. Each chapter introduces a major topic in embedded systems, and
proceeds as a series of practical experiments, adopting a "learning through doing" strategy. Minimal background knowledge is
needed. C/C++ programming is applied, with a step-by-step approach which allows the novice to get coding quickly. Once the
basics are covered, the book progresses to some "hot" embedded issues - intelligent instrumentation, networked systems, closed
loop control, and digital signal processing. Written by two experts in the field, this book reflects on the experimental results,
develops and matches theory to practice, evaluates the strengths and weaknesses of the technology or technique introduced, and
considers applications and the wider context. Numerous exercises and end of chapter questions are included. A hands-on
introduction to the field of embedded systems, with a focus on fast prototyping Key embedded system concepts covered through
simple and effective experimentation Amazing breadth of coverage, from simple digital i/o, to advanced networking and control
Applies the most accessible tools available in the embedded world Supported by mbed and book web sites, containing FAQs and
all code examples Deep insights into ARM technology, and aspects of microcontroller architecture Instructor support available,
including power point slides, and solutions to questions and exercises
Build sensor networks with Python and MicroPython using XBee radio modules, Raspberry Pi, and Arduino boards. This revised
and updated edition will put all of these together to form a sensor network, and show you how to turn your Raspberry Pi into a
MySQL database server to store your sensor data! You'll review the different types of sensors and sensor networks, along with
new technology, including how to build a simple XBee network. You'll then walk through building an sensor nodes on the XBee,
Raspberry Pi, and Arduino, and also learn how to collect data from multiple sensor nodes. The book also explores different ways
to store sensor data, including writing to an SD card, sending data to the cloud, and setting up a Raspberry Pi MySQL server to
host your data. You'll even learn how to connect to and interact with a MySQL database server directly from an Arduino! Finally
you'll see how to put it all together by connecting your sensor nodes to your new Raspberry Pi database server. If you want to see
how well XBee, Raspberry Pi, and Arduino can get along, especially to create a sensor network, then Beginning Sensor Networks
with XBee, Raspberry Pi, and Arduino is just the book you need. What You'll Learn Code your sensor nodes with Python and
MicroPython Work with new XBee 3 modules Host your data on Raspberry Pi Get started with MySQL Create sophisticated sensor
networks Who This Book Is For Those interested in building or experimenting with sensor networks and IoT solutions, including
those with little or no programming experience. A secondary target includes readers interested in using XBee modules with
Raspberry Pi and Arduino, those interested in controlling XBee modules with MicroPython.
Get the practical knowledge you need to set up and deploy XBee modules with this hands-on, step-by-step series of experiments
The only book to cover XBee in practical fashion; enables you to get up and running quickly with step-by-step tutorials. Provides
insight into the product data sheets, saving you time and helping you get straight to the information you need. Includes
troubleshooting and testing information, plus downloadable configuration files and fully-documented source code to illustrate and
explain operations. The Hands-on XBee Lab Manual takes the reader through a range of experiments, using a hands-on
approach. Each section demonstrates module set up and configuration, explores module functions and capabilities, and, where
applicable, introduces the necessary microcontrollers and software to control and communicate with the modules. Experiments
cover simple setup of modules, establishing a network of modules, identifying modules in the network, and some sensor-interface
designs. This book explains, in practical terms, the basic capabilities and potential uses of XBee modules, and gives engineers the
know-how that they need to apply the technology to their networks and embedded systems. The only book to cover XBee in
practical fashion; enables you to get up and running quickly with step-by-step tutorials. • Provides insight into the product data
sheets, saving you time and helping you get straight to the information you need. • Includes troubleshooting and testing
information, plus downloadable configuration files and fully-documented source code to illustrate and explain operations.
Build your own distributed sensor network to collect, analyze, and visualize real-time data about our human environment—including
noise level, temperature, and people flow. With this hands-on book, you’ll learn how to turn your project idea into working
hardware, using the easy-to-learn Arduino microcontroller and off-the-shelf sensors. Authors Alasdair Allan and Kipp Bradford walk
you through the entire process, from prototyping a simple sensor node to performing real-time analysis on data captured by a
deployed multi-sensor network. Demonstrated at recent O’Reilly Strata Conferences, the future of distributed data is already here.
If you have programming experience, you can get started immediately. Wire up a circuit on a breadboard, and use the Arduino to
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read values from a sensor Add a microphone and infrared motion detector to your circuit Move from breadboard to prototype with
Fritzing, a program that converts your circuit design into a graphical representation Simplify your design: learn use cases and
limitations for using Arduino pins for power and grounding Build wireless networks with XBee radios and request data from multiple
sensor platforms Visualize data from your sensor network with Processing or LabVIEW
Design and develop real-world computer vision applications with the powerful combination of OpenCV and ArduinoAbout This Book- Load
and run the applications in Arduino to develop intelligent systems- Design and implement detection, classification, and recognition algorithms
for computer vision applications- Explore the best practices of computer vision development including state of the art algorithms and handson example projectsWho This Book Is ForIf you are a consumer and hobbyist who has familiarity with the basics of Arduino and wish to learn
computer vision programming with Arduino to create intelligent systems, then this book is for you. No knowledge of computer vision
programming is required.What You Will Learn- Understand the design blocks and the generic architecture of computer vision systems by
learning an efficient approach to modelling- Build up your skill set of computer vision system design using OpenCV by learning fundamentals,
camera selection, data acquisition, filtering, processing, feature extraction and recognition for any specific problem- Learn the wired and
wireless communication capabilities of Arduino and comprehensive best practices to connect it to the OpenCV environment in a platformindependent way- Discover how to use Arduino to elegantly interact with real life via physical actions- Solidify everything you've learnt by
designing and building a computer vision-enabled practical robot from scratchIn detailsMost technologies are developed with an inspiration of
human capabilities. Most of the time, the hardest to implement capability is vision. Development of highly capable computer vision
applications in an easy way requires a generic approach. In this approach, Arduino is a perfect tool for interaction with the real world.
Moreover, the combination of OpenCV and Arduino boosts the level and quality of practical computer vision applications.Computer vision is
the next level of sensing the environment. The purpose of this book is to teach you how to develop Arduino-supported computer vision
systems that can interact with real life by seeing it.This book will combine the powers of Arduino and computer vision in a generalized, welldefined, and applicable way. The practices and approaches in the book can be used for any related problems and on any platforms. At the
end of the book, you should be able to solve any types of real life vision problems with all its components by using the presented approach.
Each component will extend your vision with the best practices on the topic.In each chapter, you will find interesting real life practical
application examples about the topics in the chapter. To make it grounded, we will build a vision-enabled robot step by step towards the end
of the book. You will observe that, even though the contexts of the problems are very different, the approaches to solve them are the same
and very easy!Style and approachThis book is a step-by-step guide that explains each topic sequentially by using best practices and useful
tips to build computer-vision applications with OpenCV and Arduino. All the information in the book is combined in a real life all-in-one
example application.
Leverage the powerful Arduino and XBee platforms to monitor and control your surroundings About This Book Build your own low-power,
wireless network using ready-made Arduino and XBee hardware Create a complex project using the Arduino prototyping platform A guide
that explains the concepts and builds upon them with the help of examples to form projects Who This Book Is For This book is targeted at
embedded system developers and hobbyists who have some working knowledge of Arduino and who wish to extend their projects using
wireless connectivity. What You Will Learn Interact with XBee boards using the XCTU program on Windows, OS X, or Linux Make your
Arduino boards communicate wirelessly, using XBee modules in the advanced API mode Centrally collect and store measured sensor data,
in the cloud or your own database Connect the coordinator Arduino to the Internet and send data to web services Control your environment
automatically, based on sensor input from your network Interact with off-the-shelf ZigBee Home Automation devices Make your devices
battery-powered and let them sleep to get months or even years of battery life In Detail Arduino has been established as the de facto
standard microcontroller programming platform, being used for one-off do-it-yourself projects as well as prototypes for actual products. By
providing a myriad of libraries, the Arduino community has made it very easy to interact with pretty much any piece of hardware out there.
XBee offers a great range of low-power wireless solutions that are easy to work with, by taking all of the complexity of wireless (mesh)
networking out of your hands and letting you focus on what to send without worrying about the how. Building wireless sensor networks is costeffective as well as efficient as it will be done with Arduino support. The book starts with a brief introduction to various wireless protocols,
concepts, and the XBee hardware that enables their use. Then the book expands to explain the Arduino boards to you, letting them read and
send sensor data, collect that data centrally, and then even control your home from the Internet. Moving further more advanced topics such
as interacting through the standard Zigbee Home Automation protocol, or making your application power-efficient are covered. By the end of
the book, you will have all the tools needed to build complete, real-world solutions. Style and approach A hands-on guide, featuring a single
home automation project that can be built as described or with endless variations. Every step is illustrated with complete examples and
screenshots, allowing you to build the examples swiftly.
If you already have some experience with LabVIEW and want to apply your skills to control physical objects and make measurements using
the Arduino sensor, this book is for you. Prior knowledge of Arduino and LabVIEW is essential to fully understand the projects detailed in this
book.
Get ready to create distributed sensor systems and intelligent interactive devices using the ZigBee wireless networking protocol and Series 2
XBee radios. By the time you're halfway through this fast-paced, hands-on guide, you'll have built a series of useful projects, including a
complete ZigBee wireless network that delivers remotely sensed data. Radio networking is creating revolutions in volcano monitoring,
performance art, clean energy, and consumer electronics. As you follow the examples in each chapter, you'll learn how to tackle inspiring
projects of your own. This practical guide is ideal for inventors, hackers, crafters, students, hobbyists, and scientists. Investigate an
assortment of practical and intriguing project ideas Prep your ZigBee toolbox with an extensive shopping list of parts and programs Create a
simple, working ZigBee network with XBee radios in less than two hours -- for under $100 Use the Arduino open source electronics
prototyping platform to build a series of increasingly complex projects Get familiar with XBee's API mode for creating sensor networks Build
fully scalable sensing and actuation systems with inexpensive components Learn about power management, source routing, and other XBee
technical nuances Make gateways that connect with neighboring networks, including the Internet
Over 80 recipes to master IoT security techniques. About This Book Identify vulnerabilities in IoT device architectures and firmware using
software and hardware pentesting techniques Understand radio communication analysis with concepts such as sniffing the air and capturing
radio signals A recipe based guide that will teach you to pentest new and unique set of IoT devices. Who This Book Is For This book targets
IoT developers, IoT enthusiasts, pentesters, and security professionals who are interested in learning about IoT security. Prior knowledge of
basic pentesting would be beneficial. What You Will Learn Set up an IoT pentesting lab Explore various threat modeling concepts Exhibit the
ability to analyze and exploit firmware vulnerabilities Demonstrate the automation of application binary analysis for iOS and Android using
MobSF Set up a Burp Suite and use it for web app testing Identify UART and JTAG pinouts, solder headers, and hardware debugging Get
solutions to common wireless protocols Explore the mobile security and firmware best practices Master various advanced IoT exploitation
techniques and security automation In Detail IoT is an upcoming trend in the IT industry today; there are a lot of IoT devices on the market,
but there is a minimal understanding of how to safeguard them. If you are a security enthusiast or pentester, this book will help you
understand how to exploit and secure IoT devices. This book follows a recipe-based approach, giving you practical experience in securing
upcoming smart devices. It starts with practical recipes on how to analyze IoT device architectures and identify vulnerabilities. Then, it
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focuses on enhancing your pentesting skill set, teaching you how to exploit a vulnerable IoT device, along with identifying vulnerabilities in IoT
device firmware. Next, this book teaches you how to secure embedded devices and exploit smart devices with hardware techniques. Moving
forward, this book reveals advanced hardware pentesting techniques, along with software-defined, radio-based IoT pentesting with Zigbee
and Z-Wave. Finally, this book also covers how to use new and unique pentesting techniques for different IoT devices, along with smart
devices connected to the cloud. By the end of this book, you will have a fair understanding of how to use different pentesting techniques to
exploit and secure various IoT devices. Style and approach This recipe-based book will teach you how to use advanced IoT exploitation and
security automation.
Arduino Projects to Save the World shows that it takes little more than a few tools, a few wires and sensors, an Arduino board, and a bit of
gumption to build devices that lower energy bills, help you grow our own food, monitor pollution in the air and in the ground, even warn you
about earth tremors. Arduino Projects to Save the World introduces the types of sensors needed to collect environmental data—from
temperature sensors to motion sensors. You'll see projects that deal with energy sources—from building your own power strip to running your
Arduino board on solar panels so you can actually proceed to build systems that help, for example, to lower your energy bills. Once you have
some data, it's time to put it to good use by publishing it online as you collect it; this book shows you how. The core of this book deals with the
Arduino projects themselves: Account for heat loss using a heat loss temperature sensor array that sends probes into every corner of your
house for maximum measurement. Monitor local seismic activity with your own seismic monitor. Keep your Arduino devices alive in the field
with a solar powered device that uses a smart, power-saving design. Monitor your data and devices with a wireless radio device; place your
sensors where you like without worrying about wires. Keep an eye on your power consumption with a sophisticated power monitor that
records its data wherever you like. Arduino Projects to Save the World teaches the aspiring green systems expert to build environmentallysound, home-based Arduino devices. Saving the world, one Arduino at a time. Please note: the print version of this title is black & white; the
eBook is full color.
Infrastructure for Homeland Security Environments Wireless Sensor Networks helps readers discover the emerging field of low-cost
standards-based sensors that promise a high order of spatial and temporal resolution and accuracy in an ever-increasing universe of
applications. It shares the latest advances in science and engineering paving the way towards a large plethora of new applications in such
areas as infrastructure protection and security, healthcare, energy, food safety, RFID, ZigBee, and processing. Unlike other books on
wireless sensor networks that focus on limited topics in the field, this book is a broad introduction that covers all the major technology,
standards, and application topics. It contains everything readers need to know to enter this burgeoning field, including current applications
and promising research and development; communication and networking protocols; middleware architecture for wireless sensor networks;
and security and management. The straightforward and engaging writing style of this book makes even complex concepts and processes
easy to follow and understand. In addition, it offers several features that help readers grasp the material and then apply their knowledge in
designing their own wireless sensor network systems: * Examples illustrate how concepts are applied to the development and application of *
wireless sensor networks * Detailed case studies set forth all the steps of design and implementation needed to solve real-world problems *
Chapter conclusions that serve as an excellent review by stressing the chapter's key concepts * References in each chapter guide readers to
in-depth discussions of individual topics This book is ideal for networking designers and engineers who want to fully exploit this new
technology and for government employees who are concerned about homeland security. With its examples, it is appropriate for use as a
coursebook for upper-level undergraduates and graduate students.
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